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Analog Devices CCES Debugger

Abstract

This document describes the setup and handling for the CrossCore Embedded
Studio debugger/simulator as target system.

Please note: The CrossCore Embedded Studio debugger/simulator does not support
debugging features when executing tests with TESSY. The normal debugger GUI is
not accessible during the TESSY test execution.
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1 Introduction

TESSY supports the CrossCore Embedded Studio (CCES) debugger/simulator for
automatic test execution using an interface DLL provided by Analog Devices. During
test execution, there is no interactive debugging possible, i.e. the “Define Breakpoint”
feature of the TESSY execution dialog has no functionality for this target
environment.

2 Setup

Running tests with the CrossCore Embedded Studio from TESSY requires the
installation of CrossCore Embedded Studio software with the minimum versions
listed below.

Controller Required CrossCore Embedded Studio Version
BF518 1.0.3

ADSP-21368, 2.0.0

ADSP-SC589

2.1 Windows environment variable CCES_HOME

The use of the interface DLL requires to add the windows environment variable
"CCES_HOME". The value of this variable has to be set to the path of your "Analog
Devices CrossCore Embedded Studio” installation, e.g. "C:\Program Files\Analog
Devices\CrossCore Embedded Studio 2.1.0".

2.2 CCES session configuration

Furthermore you have to know the session configuration consisting of processor,
target type, and target platform as it is used within CrossCore Embedded Studio. The
session configuration can be found in the Run/Debug Settings of the launch
configuration settings.

The following session configurations can be used within TESSY for the Blackfin:

Target Target type Platform Processor

Simulator | ADSP-BF5xx Blackfin ADSP-BF5xx Single ADSP-BF518
Family Simulators Processor Simulator

Debugger | Blackfin Emulators/EZ- ADSP-BF518 EZ-KIT Lite ADSP-BF518
KIT Lites via Debug Agent
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The following session configurations can be used within TESSY for the SHARC:

Target Target type Platform Processor

Simulator | ADSP-2136x Family ADSP-2136x Simulator ADSP-21368
Simulator

Debugger | Emulation Debug Target | ADSP-SC589 via ICE-2000 | ADSP-SC589

The following session configurations can be used within TESSY for the ARM:

Target Target type

Platform Processor

Debugger | Emulation Debug Target

ADSP-SC589 via ICE-2000 | ADSP-SC589

The predefined setup for the Blackfin compiler within TESSY is prepared for the
BF518 Blackfin simulator. The predefined setup for the SHARC compiler within
TESSY is prepared for the ADSP-21368 SHARC simulator. The predefined setup for
the ARM compiler within TESSY is prepared for the ARM core of the ADSP-SC589. If
you are using the debugger or another controller you need to adapt the TESSY
environment settings and the makefile template.

b Edit Configuration

Edit launch configuration properties

Select a debug session to launch and a program to load

Mame: | Project]

=2 Session

Session configuration

Target: ADSP-BF5xx Blackfin Family Simulators
Platform: ADSP-BF3:xx Single Processor Simulator
Processor: ADSP-BF518

Program(s) to load

Program Options

[] =Click here to select a program to load=

9g Automatic Breakpoint 5"&% Custom Board Support| 3

Select Session...

Add...

Apply Revert

Cancel
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2.3 TESSY Environment Editor (TEE) Settings

Please consult chapter 6.5 TEE: Configuring the test environment from TESSY’s
user manual if you have not done by now. The TESSY environment editor (TEE)
provides some settings that may need to be adapted for the controller you are using.

The following environments need to be enabled for the corresponding target
processor families:

Target Processor Family | Target environment to enable

Blackfin AD CrossCore Embedded Studio
SHARC AD CrossCore Embedded Studio SHARC
ARM GNU Tools for ARM

Review the settings within the “AD CrossCore Embedded Studio” compiler node. If
you are using another controller than the predefined, you need to change the “CPU”
entry according to the list of controller names within the CrossCore Embedded Studio
Session configuration.

If you need other settings for the linker, you can copy the default linker file into your
project location and select this modified file as “Linker File” attribute.

% TEE - Tessy Environment Editor [$(PROJECTROOT)\tessy\config\default_configuration.xml] - =
File Edit Options Help

(=] | X mBeIE | [Fe v
% General Attributes
E} Compiler eme e
% Targets 2 Compiler Defines
@ Environments [fﬂg Compiler Includes
% Cunfiguratiuns DEICDmpiler Install Path C:'n,TooIs'n,-'-\nallogDevices'n,CrossCoreEmbeddedSt_ldio...
; @82 |cpu ADSP-BF513
=8 File [ab]? Endianess little

w Ga GNU GCC )., InitCode

(=N © Sl A CrossCore Embedded Studio e ————
& " /_\. Init Definitions
- % CrossCore Embedded Studio f

Ej_| Linker File &{Compiler Install Path)\Blackfinydf\ADSP-BF 518.Idf

A Linker Options

2.3.1 Char Size attribute for the SHARC

If you are using the “AD CrossCore Embedded Studio SHARC” compiler, you need to
check if your CPU supports the character size of 8 bit or 32 bit. Depending on this,
you need to set the “Char Size” entry either to “8bit” or to “32bit”.
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File Edit Options Help
H| & xm = IE i v

Attribute:
% General butes |

Compiler N
Targets [ab] "~ Char Size

@ Environments Compiler Defines
. Compiler Indudes
% Configurations R

. [:& Compiler Install Path (CCES_HOME)
& n File 8)? cpu ADSP-SC589
CrossCore Embedded Studio SHARC [aB] _Defines Exclude List STESSY®, unix, _*,...
B- 'E',_' Croﬁ;t‘:ec;eugnbedded Studio ; ::::::er Includes ::;5:
Fan
& Execution Timeout 0
& Execution Timeout Call
Init Code

Project Root: C:\Project1

2.3.2 Adjust the target settings

Now select the “CrossCore Embedded Studio” target node and review the attribute
settings. The default “Target Configuration” and the "Target Platform" is prepared for
the following Targets:

Target Processor Family | Default Target

Blackfin BF518 Simulator

SHARC ADSP-21368 Simulator

ARM ADSP-SC589 Debugger via ICE-2000

File Edit Options Help
B xz®IE

Attributes
% General |

Compilar MName Value
. g Targets [(1% Compiler Install Path C:\Tools\analogDevices\CrossCoreEmbeddedst. ..
[+ arg

@ Environments E c ADSPETSIS
E Endianess little

% Cnnfigurations {_\ Generate Builtin Data falze
B File f_\ Init Code

-- ﬁ) GMU GCC Q Init Definitions

- ﬁ; AD CrossCore Embedded Studio [E]D winker File s(Compiler Install Path)\BlackfindAADSP-BF51...

: @ CrossCore Embedded Studio A,'—i”ker Options

A|Target Configuration ADSP-BF Sxx Bladkfin Family Simulators |

DE Target Install Fath (Compiler Install Path)
Q arget Platform ADSP-BF Sxx Single Processor Simulator

Project Root: C:'\Projectl
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If you are using the CrossCore Embedded Studio debugger for a Blackfin target, you
need to change the TEE attribute Target Configuration to Blackfin Emulators/EZ-
KIT Lites and the TEE attribute Target Platform to ADSP-BF518 EZ-KIT Lite via
Debug Agent.

If you are using another target than the predefined you need to change the Target
Configuration and the Target Platform values according to the CrossCore
Embedded Studio session configuration, i.e. the TEE attribute Target Configuration
Is exactly set to the value of Target: from CrossCore’s Debug Configurations dialog
as shown below. The value of Platform: goes into TEE attribute Target Platform,
Processor: should match TEE’s CPU attribute.

.7 Debug Configurations

Create, manage, and run configurations

Select a debug session to launch and a program to load

3€| = }':> M Mame: ADSP-21368 Debug

2.

| ﬁ Session g Automatic Breakpoint @ Target Options 50& Custom Board Support )3

4 |4 Application with CrossCore Debugger Session configuration

I3 ADSP-21368 Debug —
I ADSP-5C584_Corel Debug e AT Bty o Select Session...
| ADSP-5C584_Corel Debug (1) Platform: ADSP-2136x Simulator
4 Application with GDB and OpenOCD (Emulator) Processor: ADSP-21368
4 Application with GDB and QEMU (Simulator)
= Launch Group The following program(s) will be loaded:
Program Options Silicon revision Add...

= I%DSP-E].SGB\Debl Reset, Check si-revision, Run after load 0.2

EmMove

Remove All...
Move Up
Move Down
Restore Defaults...
Filter matched 7 of 7 items = A
f_’) Debug ] I Close

@b ? cpu ADSP-21368
Target Configuration ADSP-2136x Family Simulator
Target Platform ADSP-2136x Simulator

Target Core for Blackfin and SHARC

The TEE attribute Target Core determines which target core will be used for
multicore targets, e.g. like the ADSP-BF608 or the ADSP-SC589.

The selectable cores of a multicore target can be checked in the Debugger
Configuration of CrossCore Embedded Studio.

TESSY Application Note #051, 20 April 2017 Page 6 of 14
Razorcat Development GmbH
Witzlebenplatz 4 - 14057 Berlin - Tel. +49 (0) 30 - 536 357 - 0 - Fax +49 (0) 30 - 536 357 — 60

support@razorcat.com



“RAZON,

TESSY App|lcatIOn NOteS always a catstep ahead

7 Debug Cenfigurations

Create, manage, and run configurations

Select a debug session to launch and a program to load

=] x‘ = Mame: Simulator SHARC ADSP-5C589

type filter text " Session . % Automatic Breakpoint | [ Target Options | 3 Custom Board Support| 2
| Application Session configuration n
& Emulati

I Simulat Target: ChipFactory Instruction Set Simulater

4 Application Platform: ADSP-5C589 Functional-5im
I Application Processor: ADSP-5C589
= Launch Gro

m

The following program(s) will be loaded:

Program Options Silicon revision Add...
4% Core ] Edit...
[ «Click here to select a program to load»
a % Core2 Rernove...
[T] «Click here to select a program to load> -

< (T
§ Apply Revert
Filter matched & of |

(?;' Debug ] [ Close

If you are using another core than core 0 you need to change TEE attribute Target
Core and add the required define to TEE attribute Compiler Defines, e.g. CORE1
as shown below.

TEE- T Envirocnment Editor [untitled] (=]
essy
File Edit Options Help
H(® x®m EIE | [sowa =)
% General Attributes |
- Gy Compiler Nme e
w- B4 Targets [i4),. Batchtest Wait Time 0 -
@ Environments b2 char size 8bit
{%} Configurations E]? compiter Defines CORE1 =
@ Compiler Includes
- Swtemk 12 compiler nstall Path ${CCES_HOME)
Networl -
All Use, a2 cru ADSP-SC589
----- rs
----- ﬁ User (Tester)
B File Target Configuration Emulation Debug Target
; ] . Target C 1
& Ga AD CrossCore Embedded Studio SHARC 8], Target Core
B % CrossCore Embedded Studio [, TargetInstall Path ${CCES_HOME)
= | [a] . Target Platform ADSP-5C589 via ICE-2000 I
Y i s

| Project Root: None

Please note: The default setting is core 0. So for an ADSP-SC5xx debugger target
the target core attribute needs always to be adapted because the selectable SHARC
core IDs are 1 and 2.

SHARC multicore

If you are using the “AD CrossCore Embedded Studio SHARC” compiler and your
target CPU is a multicore including an ARM core (e.g. ADSP-SC5xx), which you want
to connect via emulator, you need to change the TEE attribute Multicore Emulator
to true. Then the preload to enable core 1 is done automatically.
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& TEE - Tessy Environment Editor [S(PROJECTROOT)\tessy\config\configuration.xmi] o= =]
File Edit Options Help

W B X ® ®IE | [ -]
Attributes
% General |
i ’ Name Value
- & Compiler
5) p [+] .. Generate Builtin Data false -
ﬁ Targets =
#- 3 Environments E],, It Code
) . 1_\ Init Definitions
%} Configurations [E]? Linker File $(Compiler Install Path)\SHARC\Idf\AD...
= File [aB] . Linker Options
= G AD CrossCore Embedded Studio SHARC | ||[]® | Multicore Emulator true
M- Y CrossCore Embedded Studio [38)__ Relative Path Variables
@
D,_«. Target Install Path &(CCES_HOME) L
A Use Alias Names false
Target Configuration Emulation Debug Target
Target Platform ADSP-SC589 via ICE-2000 =
Project Root: C:\Projekte \TESSY-Project

3 Executing a Test Run

Now you can execute tests by clicking on the Execute Test button from TESSY’s
toolbar menu. Choose the instrumentation options and run a test.

Please note: TESSY will automatically start the CrossCore Embedded Studio
debugger in the background and automatically close it when the test is done.

If there are errors within your test results, you may want to debug the test cases.
Because the CrossCore Embedded Studio IDE cannot be opened while TESSY
controls the execution of the test run you need to follow the steps described below to
create a test driver binary containing the test data built-in.

4 Interactive Debugging

The following steps are necessary to create a test driver executable containing the
test data built-in that is normally transferred from TESSY to the target debugger
automatically during the test run. The executable can be loaded and executed
manually into the CrossCore Embedded Studio debugger.

4.1 Step 1: Generate the test driver executable

In order to create a test driver with built-in test data, you need to select the test object
and temporarily set the value of TEE attribute Generate Builtin Data to true.
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File Edit TestObject Window Help

B +BEX ¥#%
[E| Requirement Management P Overview | . TIE - Test Interface Editor 5{: CTE - Classification Tree Editor <3 TDE - Test Data Editor g SCE - Scenario Editor @ CV ™

IR Test Project A | [Fa =] | B~ @ -~ | B B3 T O™ Testltems  Evaluation Macros]{.f.‘#Test Results} =8
c1 MC/DC Mcc P-l&@m| EE
3 New Test Collection - - - Name i ® &= Description Specification
e . . ; < B v
[ CCES Sample - - - 1.1 v
% is_value_in_range - - - 4 '\B 201 v
@2l v
M Requirements Coverage} <~ =08 YD) :
General Attributes & 7 8| ®
Sources
e MName Value
Attributes | sb] CPU ADSP-BF318
E___L‘QGenerate Builtin Data true |
Specification | T jnkcer File §{Compiler Install Path)\Blac
Description [sb] Target Configuration ADSP-BFSi0¢ Blackfin Family < >
Comment st Target Platform ADSP-BF5m Single Processo| [21 Problems| & Console _«@" Suspicious Elementq = Eq

Now execute the test for the selected test object or test case. It is recommended to
set instrumentation to None for this purpose in order to debug the original source
code without code instrumentation.

The test driver will be build, the execution will be started in a special mode, and the
test driver containing the test data built-in will be built finally. You will see the result of
the build process within TESSY’s Console view:

m& Problems\lﬂ'Su;plclous Elements\l Exe @'—E‘ #fE~-rf-=8

Messages
&

~
##w&® Linking Slave ####&%
®

* Generated target binary ['C:\Projectli\tessy\work\00000002\000000294000000%8b\ts_is value in range d.dxe' |containing builtin data.

"

Please note: You need to reset the attribute Generate Builtin Data to the default
value (false) after debugging to switch back the automatic test execution.

4.2 Step 2: Load the test driver executable into the debugger

Start the CrossCore Embedded Studio, open the Run menu and choose Debug
Configurations....

File Edit Source Refactor Mavigate Search Project | Run | Window Help
M-EED Q- B~ - Q- @is AsemblyStepinto v v = [@oce ]
E ject bl ia =g %, Debug F5 = B[ 5= outline 2 =
<)===> | :téi- = Debug History b An outline is not available.
Debug As 2
| Debug Configurations...
Breakpoint Types b
@, External Tools 3
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Select CrossCore Embedded Studio Application and then add a new configuration
by selecting New in the context menu:

Create, manage, and run configurations

Specify and launch a CrossCore Embedded Studio program

0 B 33| Configure launch settings from this dialog:

type filter text [ - Press the 'Mew' button to create a configuration of the selected type.

CrossCore Emb - Press the 'Duplicate’ button to copy the selected configuration.
= Laun | |'_<I> Mew

Duplicate
& | Delete

| he 'Delete’ button to remove the selected configuration.

he 'Filter' button to configure filtering options.

view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives' preference page.

£
Filter matched 2 of 2 ite

©

In the new window you have to select the same target configuration as in the TESSY
environment, in our example it is processor "BF518", target "Simulator", and Platform
"ADSP-BF5xx Single Processor Simulator”. Click Finish when done.

Select Processor

Choose a target processor,

Processor family: Blackfin

Processor type:

b ADSP-BF316
[ ADSP-BF518
% ADSP-BF322

Show all processors
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Select Connection Type

Choese the type of connection that you would like to establish for the previously
chosen processor below.

Select the type of target that you would like to connect to.
() EZ-KIT Lite

() Emulator

(@) Simulator

Select Platform

Choese the specific platform to connect te. If you're connecting to an emulator and
you do not see an appropriate platferm in the list, click Cenfigurator te create one.

Platforms:

r@ ADSP-BF5w Single Processor Simulator

[_]Show all platforms

Configurator...

Afterwards click "<Click here to select a program to load>" within the Session tab of
the Debug Configurations dialog.

Create. manage. and run configurations

Select a debug session to launch and a program to load

0 x | - Marme: | Mew_configuration

| type filter text | Session . Sg Automatic Bleakpoinﬂ ﬁﬁ Custom Beard Support\l 3

CrossCore Embedd Program Options
Mew_configura [
= Launch Group

[] =Click here to select a program to load>

Remove...

< >

. . Revert
Filter matched 3 of 3 items

®@
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Within the Select a program to load dialog copy and paste the path from TESSY'’s
Console view to the Program: path field and click OK.

by Select a program to load = B
Project:

Browse...
Program:

C:\Project T\ tessy\work\00000002100000089\000! | Search Project...

Load onto core:

ADSP-BF518

Opticns

Reset core before load

Check silicen revision before load
[ Lead symbeols only

Run immediately after load

Working Directory

(® Default: = C:\Project\tessy\work\000000024,0000009%, 00000080

() Other: Browse...
3

'\3 ) oK Cancel

Then apply the debug configurations and click Debug. The Debug perspective will
open and the loaded program will stop at function main.

4.3 Step 3: Set a breakpoint at your test object

After loading the test driver executable into the CrossCore Embedded Studio
debugger you need to set a breakpoint at your test object. Open the Executables
view by selecting Window -> Show view from the menu--if it is not present. Then
open the context menu anywhere within the Executables view and select Import.

El Console [ ¥ Tasks [3_ Problems i;g' Executables 72

v
Executable Marmne Project Location

r;éh Refresh
E2y  Ilmport

In the browser window copy and paste again the path from the TESSY Console and
import the executable. After selecting the executable the relating source files will be
displayed in the right part of this view.
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& Console (@ Tasks (E_( Problems w

F g ¥ MTO

Executable Name Project
Executables

Location

| ts_is_value_in_range_d.dxe C:\Projectlhtessy'w |
[*
[*

3

Source File Name

[n ts_is_value_in_range_usr.h
[ ts_sredl.c

[ tscoml.c

[R tscomlh

C:hProjectTtessy\work\00000002400000
C:hProject Thtessy work\000000024,00000
C\Tools\Razorcat\ TESSY_3.0\sys\srchcc
ChTools\Razorcat\TESSY_3.0hsyshinclue

Location K

>

Double-click the ts_src01.c source file entry to open the source view. Scroll to your
test object and set a breakpoint at the start of your test object function.

|@ ts_is_value_in_range_s.c (@ *ts_srcll.c &2 =g
Iz ~
‘result is_wvalme in range (struct range rl, wvalue vl)
{
if (vl < rl.range_start)
{
return ne;
H
if (vl » (rl.range start + rl.range_len)) o
El Consale r@ Tasks (EL Problems M
Executable Name Project Lecation Source File Name Loc
ts_is_value_in_range_d.dxe Executables C\Project\tessyhwork\0|| - [h] ts_is_value_in_range_usr.h CAF
b |lg] tssrell.c G
b g tscomle =1y
M sl L Lt

<

4.4 Step 4: Run until the test object

Now you can start the test execution within CrossCore Embedded Studio by pressing
the Resume button and run until the breakpoint is reached.

File Edit Source Refactor Mavigate Search Target Project Run  Window Help

O-EEE i %-Q-  ®F~ J: A - C o~ B | %5 Debug |Hg C/C+
= O |[t9= variables 52 % Breakpointq % | ffeg ™~ =0
% it d B Dbl & | TR %| o | 2 e L 7| Name Type Value
4 Mew_configuration [CrossCore Embedded Studio Application] rl struct range {..}
a ¥ ADSP-BF518 vl int 12
a g Core 0 [C:\ProjectT\tessy\work\000000024,0000009%,0000009b\ts_is_valu
E is_value_in_| t range, value) at ts_src01.c:30 [hrl'la‘l1642|
= tessy_execute_task() at ts_is_value_in_range_s.c:174 Oxffal1546
= main() at ts_is_value_in_range_s.c:219 Oxffal1630
< >
E ts_src0l.c &3 =08 EE Qutline &2 =0
" 2 BV o %7
# main
~ result is wvaluwe in range (struct range rl, wvalus vl1)
— — = & range
{ @ wvalue:int
if (vl < rl.range start) _ ’
B - @ (anonymous)
return no: T result: enum
3 ® is_value_in_range(s!
if (vl > (rl.range start + rl.range len))
- - v
4
£ >
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The test data of the first (selected) test step will be available and you can debug your
code. Press the Resume button again to run until the next test step. Pressing the
Resume button after the last test step will result in an endless loop indicating the end
of the test. You can close the debugger and go back to TESSY for further testing.

Please note: You need to reset the TEE attribute Generate Builtin Data to the
default value (false) after debugging to switch back to the automatic test execution
from within TESSY.

5 Known Issues

5.1 Connection problem or tthd: Java processes died unexpectedly

The Java class paths of the CrossCore Embedded Studio may change from one
CrossCore Embedded Studio version to another. Therefore TESSY provides the TEE
Environment Attribute TpsdkServer which contains the path to CrossCore
Embedded Studio debugger’s Java API package. Adjust the path if the TEE attribute
indicates that the path was not found.

5.2 Executing test cases separately

If the test cases are executed separately you can set the wait time between the test
case executions to a higher value, e.g. 2000 ms. Set the environment attribute
Separately Wait Time to 2000. This is especially required if you are using an
emulator.
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